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terras T esi±X'i)ammm-^nxi^^m 

mmm 3 ] mmmMm&mit. i o o ~ 2 s o t: 
[S9*JK4] mm^^-jmxmmmcDf^mii. 5~ 1 

m^-i---)mxmm±izmmmmmmmmi^^mGS.Ltz 

•^ibizmytmm^mr^i&(o^mm. n¥&xmm^m 

•Ai$.mvTmmELm¥^%^mmELm^(omm^^ 

m. 

m^m 7 ] wsmmmMmumit^ 1 0 0 ~ 2 5 0 "c 

im^ms] mti^--)mxmmm<Dmmy)^. 5-1 

.0 OninTa5-5W*3l5~6CDVi-rn*^CDWmEL^T<D 
[0 0 0 1 ] 

'^(Dmmizm^^mavr^^MLia-r^m^izm^'^'oti 
^y^mELm^<ommmmizm-r^o 

[0 0 0 2] 

[Sf3i5<7)fiic*i?] mmEhm^it. :»97.±iz:kmmx'm 
^^mi$.x^^rzi!b. 7.-:fu-mmizm^mmm 
j^enxi^^. -i&izmmEhm^it. ij^7.&^±\z 
nom(Dmmnm^mtv. ^(D±\zmm7^>?^<D 

iz. MgAg^j:<i:<DttWI&0/jN$t.i«®S:J^|i£L, S 
[0 0 0 3] ;iCDJ:^«C#«EL^^S:fflVifcxW'X7' 



(2) - 

^^A-tzK). mzm'f-&.xmm^mz^^i!iim^m.xvrz 

©^^■t'SiS©M7';/4^$r4i;i)«-&**a&-5. mz. m 

m*)-i^cDm^\tmmf3.mmx'$><o. m-^fi^^o:)Mm 

[0 0 0 4] se*©*r^EL^^tt, *-;uaA«1l^ 
10 m^mmmtm'¥-&.Am.m0mimti i o o ~ 2 o o nms 
mx$>^, :i(D^^\zm^^mmx^^-r?>t\^^o:ii: 
it. tLxitmt^xmnrz^M^mm-r^ 
:itii^x^^A^. ^mm<^biimmiz=iz mmrm) 

•^, .0 3tc^-rj:,p»c, ^-ji&xmmifSL'm'^iz. 
5 2 *^'®^©^BJc#»bfc«^> ^mm 3 

J;0;SKT-i)i:v'-V H— 1'>i^ (shadowing) MM-liZ^ 

[0 0 0 5] -^-LT. H4f;^-rJ;-5lC, «^ttA«® 
lHlD)2:-9- (throwing power) ■A^$,!ff-X$)^rzib. ^(DM 

^izhmK)^^^. ::<Dm»izhm^iixmm4^m)jtL 
xv^oo ^(DTztb. /}^-;baA®® 1 tm^-aAM 

[0 0 0 6] 
[0 0 0 7] 

(1) *-)uaA«ffii:«^aA«igt, ^in&wa 

mxm.m±.\z\t.mmm\>tzmmm*mm\.xi^]^^n. 

(2) HflSB^^iSbfc*^)!^. *-;i^aAl«2H4*J 
*4^#Wr2>±B2 (1) O^^EL^^. 

(3) fl9K*ni^®aias«. 1 0 o~2 5 o-CT*^ 

±gB (1) (2) (Dff^ELSl^. 

(4) BtrtSjj^-^l-aAlMjilic^KJftt. 5~10 0nm 
T*-5±S2 (1) ~ (3) Wli-rnA^CD*«EL^^. 

(5) Th-ji/aAiBffitai^aAmffi.!:, c:ne.©s 

50 ffiPo1lC^^ffiJ«gtM#-rsWffi8B<»:«rWrs*«IEL^ 
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3 

^*-r -5 ^mian<r>i3 v m^um t g &.±-cfsum!&m 

(6) summ^smimmmit. r^-)ii^Ammi«^un^ 
^m-t^±m (5) (DmmELm'f-o 

( 7 ) mmmmmmw^m\t. 100-250 "ct-*^ 
±jB (5) ^fctt (6) (DmmEhm^<^myB:&m. 

( 8 ) mmt--)v^xmmm<om}¥f)i. 5 ~ 1 0 0 nm 

T*-S>±fH (5) ~ (6) ®li-rn7&v<D*^EL^^© 
[0 0 0 8] 

fco fi^ct*^, *-;uaA«ffi (I TO) ±{c#«L;t 

jua A«^ t *^*M*s^^^ t ■& . 

[0010] 

ffiAttSt^^aA«8it. :in'b(Dmmmiz^^m^ 
izm^-r^^mmt^^i.. msm:!i-s-A&xmm±izit 

[0 0 11] :i0^o\z. ^-)\^&.xmm±izmi$.^n 

mmm^mmmmr^ztiiz^K). mm^n. tifmh< 
ammrnxmrn^immmv. mmmtnzj;:iot-s-)m 

iig±.\z{^m\^tz^^f^E(Dmm. mmmmz^KiW<o 
w*n-5J:5{c/5:o, ih-;vaA«ffit, m.=f-^xmm 



(3) 

[0 0 12] *58B)!CDW^ELS^«, ^T^Ht*-;!^ 

[0 0 13] «?^l|ji14iW#4iLT«> t^KE-r^4^-;u 
ttA^i5H4***^^«i^ttA«iKH4^^*^«75^*^S*^ J; 0 

U < «d^->iPaA«Sjii4tt*4-Cab 
[0 0 14] 7jN-;uaAII2H4iW«B^fc«. #M 
8(363-295695 ^1)J$B, ItP^i^ 2-191694 
^1>$S- iRFM¥ 3 - 7 9 2 ^^lilS, ^f^W- 5-2 3 4 6 
10 8 1 ^^W- 5-239455 ^^^^f6. WP^IT 5 

-2 9 9 1 7 AWlkm. #^¥7- 1 2 6 2 2 5^^ 
$8. #F^¥ 7-126226 i|#PJ¥ 8-100 

1 7 2^^fg. E P 0 6 5 0 9 5 5 A 1 ^{CtetS^nX 

T^Ct^bhU >'x-;l/v'T5> : TPD) , 7f#SeHST 

20 [0 0 1 5] «l^ftAlliitt«'^«. hUT. (8-4^y 
'jy^h) T-'U^:::'^^ (A 1 q3) ^©8-4^/'jy 

[0 0 16] ■;ine.(D{k-&#5(J, iM(D^^m^^xh. 

it. mmizLxmrnvTzv, ?g^bfcomtt*j;i^« 
30 [0 0 17] ::n^<D!^»(DiJ^7.m^MmTgii6 0 

-15 0'Cg«T"$.0, JT-Sb<«9 0~1 3 O-CSS 

[0018] M'^mm(D^mm\zm&^tifs.\,^i!)^, i 

0-4 Pa^^TOK^^tb, sS«jiStt0. Ol-lnin 

/sec SgtT-S^tTSW-SLV^o S;t, ft^l^TaSg 

40 ^Cit^^X^^, 

[0 0 19] mi^m^mm(Dmi&izm'^mmm^mi^^?> 

«^{c*5iiT, iltc1gmcD{b^#i<£-^W$-a- 

[0 0 2 0] '^mr^mmMn<DiSy 

50 [0 0 2 1] UPflfeMaffli^tt*->'l/aA«J2H*'»i|sKD;tf 
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^ ^-~y^^-^ts.\>^m&.^yTs^^. ^wm\z\t^ 5 0 

1 0 0~2 5 O'CcCfi^tBHTS.^diAWSb 

[0 0 2 2] J]nfiS!lS(DB#FBltLT«< «FtCt!g^$n^ 

[0 0 2 3] ||ft^ill*a»<£jbDl^MaUfc^> »*U< 

[0 0 2 4] 5fi7tge, i!>;a:<<!:fcSg7t«ltgf3H^-rs 
[0 0 2 5] ^^mit. /J^-JU (iE?L) 43j;tX«^a)a 

mm^miz-:3.-by)it£^\:-^^^m^'>^^tx% mf- 

[0 0 2 6] »7tBC9J?$tt, #tC©JKg$n^t)©Ttt 
;^c<. m^:^&tzJ:-oTiimji^A^. ii'«-5~5 0 0ni 

mizi o~3 0 omtr^^tmT^v\'\ 
[0 0 2 7] w^EL«^F©fg>tH(c«,. m^mm^m 

^7ttt!il«<t LT«. m^iti. <Wmm 63-2 6 469 

$n-g)'>75:< tfc lffl*^*^fe.n?)<, hUT, (8 
-^yjy^h) 7>'P5::i':>A*©8-^y u 

>. '<Ul/>« r]D:^>. 1 2 -:7i$'D^U y >lg«^*: 
«f.75i^tf^n-S. ^e>lC«. !|#W¥8 - 1 2 6 0 0^^ 
« (#M¥6 - 1 1 0 5 6 9^) iz^m(DyT.:z)i-r> 

hy ±>mm<^. #Bi¥8 - 1 2 9 6 9^i>$E mmw- 

6- 1 1 4 4 5 6^) lC?2«C9xh77'J— ;UX7->^ 

^ffl -s> t Ti^T- ^ ^ . 
[0 0 2 8] -?-nSfli:-e^^*^nIfig;a:ihX 



(4) 

vx(Dmmmj-^v\^\ zLo^^um-^cD^^mizioif 

■ ^it-^^<D^^mitO. 0 1~10#:tt%> ^^IZit 
0. l~5#:«%-C&-5C:i:*W* L^i, 
>I^T-«0. 0 1~2 0*^%eS;5W^ LV^o 

Vft.%mmm\zti^ii}:.^\z. 

,[0 0 2 9] htlMtbTtt, Uy 5 hfM*;6i 

10 ^7-ib<, se>ic«8-+y <jy-;u^fc(i-^oag*#: 

;Ji:7;P 5 A$g#:tbT«, #MBS6 3-2 6 4 6 9 
2 ^< !Wfg^¥ 3-255190^. !Hf 5- 7 0 7 3 
3^, **gg¥5-2 5 8 8 5 9^, #glT6-2 158 
7 4#t?fcM5^$nTl>-5fe®?£:^tf?>c:i:A^-r'^S. 
[0 0 3 0] ^■r> hUT. (8- + y'jy 

7h) 7)V^-'0i^. (s-^yjy^h) 
v->>A. tfx ('^>y {f ) -8-^yuy7h) M 
fT. (2-^5^;w-8-=iry uy^h) t^psxc? 

20 A:t4^->h\ hU7> (8-4^yUy5h) -Ov-i^A. 

h'JT. (5-p^^;i/-8-^y uy^h) 7;i/5:r>:? 

A. 8- + y «jy 5 h'J^^'i'A, hUX {S-^UU- 

8-^yUy^h) 1]')'0L,. b'X (5-i7DD-8- 

^yjy^h) :*;;i'vC'A, 5, 7 -v^!^p;u- 8 - + 

y 'J y -7 h7;l/5X>:7A. hUX (5, 7-vyD^:- 
8-hHP^->*y Uy^h) 7;U = ::i'i7A, 5j?'J [ffi 
^ (II) -b*X (8-t h*p^'>-5-:^^y Ur:;p) 

[0 0 3 1] S7t, 8-4^y 'jy-;u*fctt-e-®il^#: 

30 CD«5&^lClfl<7)Efil:^<&WrS7;U5X'J'A$g#:T*t>T' 
8-=^-yUy7h) (7xy ^ h) 7;P5::^':7A(III) 

, t'x (2-^5";u-8-4^y uy^h) 

i^uy^h) 7';i/5:i^7A(III) , t*X (2-;»i5i^;i^- 

8-+y'jy7h) (y^-^^i^y^h) T>'i^5-<i7A 
(III) . k'x (2-p^^;i/-8-4^y 'jy V h) {ny 

-8-^ryUy^h) (:t;i/h-7x::i;l'7xy 7 h) 

7;us-'5'A(iii) , b*x (2-y5^ju-8-=^^y uy 

40 ^ h) (/^-7x^;U7xy 7 h) 7;U5ri':7A(II 

I) . t'x (2-^^;i/-8-^y 'jy^K) (/t^- 

7x-;U7xy5h) 7;P5::i'i'A(III) , tfX (2- 

^5";p-8-:^^y uy^h) (2, 3 -v^^^^^p^xy 

5h) 7>il'5-'^A{III) . t'X (2-;<^;i'-8-4^ 

yuy^h) (2. 6 --:^^^;i'7xy 7 h) 7;i'5x 
C/Adii) . fT, (2-pC5^;u-8-+y uy ^h) 
(3, 4-vpc^;P7xy ^ h) 7;usr:'j7A{iii) . 

tiT. (2-^^;i'-8- + y Uy^h) (3, S-v';* 
?;l'7xy7h) 7;U~::i':7A(III) . (2-^5" 
50 ;l/-8- + y>jy7h) (3, 5 -S?-tert-:/5^Jl/7 
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xy^h) 7;u = :i'5A (HI) > t'x (2 -p^^'^p-s 
-^J^JvV) (2, e-v^x-ju^xy 5 h) 7 
jPs-i^/Adii) , fx (2-^5^;p-8-+y 'jy^ 

h) (2, 4, 6- h'J7x-;U7xy 5 h) 7;i^5n 

':7A{iii) . b*x (2 -y.^;i/- 8 -4^y 'J y 7 h) 

(2, 3, 6- h'J;*5";l/7xy 5 h) 7;l/5r:>>A(I 

1!) , fx (2-^^;u-8-+y uy 7 h) (2. 

3, 5, e-xh^-yf'Ji'^xy^ h) 7;I/5-'>a{i 
II) , fx (2-yg^;i/-8-^y'jy^h) 

y'h^h) 7;i/5-'>A(III) , fX (2-^^^)1-8 lo 

-^^^yjy^h) (2-:^-7h7i-) 7;i'5nr:7A(ii 
I) , fx (2, 4-v^5^;i/-8-+y uy^h) 
(:r;uh-7x:rji/7xy^ h) yjv^-OAiiu) . 
fx (2, 4->?pt^;i/- 8 -+y u y 5 h) (A^-r- 
7x:r;i.7xy 7 h) y^l'S-'^/Adll) , fx (2, 
4 -v'y^ji— 8 -^y u y 5 h) (y^'-:7.x-;i/7 

xy^h) 7JU5n':7A(III) , fx (2. 4--:^^^ 
JU-8-4^y Uy^h) (3, 5-i^^^)Uy:cyy 
h) 5';i'5r:'^7A(III) , fx (2, 4-i^y>^^)V-8 

-^yjy^h) (3, 5--:/-tert-:/5^;i/7xy5 20 

h) 7>/U5:r>:7A{III) . fx (2-^5';i^-4-X^ 
;i/-8- + y gy^h) O^y-'fU^yh) 7;U5r; 
■>A(III) , fx (2-p^5^;U-4-^ 8 -^r 

yjy^h) (A°5-7x:^;i/Xxy 7 h) 7Jl/5::ir> 

A (III) . fx (2-pt^;i.-5-v7y-8-:^-y 'J 

y^h) {^)VV-^W/yh) 7;i/5li'i7A(III) . 

fx (2-;)^5^;i^-6- hU7;i^:tny5';p-8-^y 
Uy^N) (2-:^-7h7h) 7;l'5:^'^A(III) 

[0 0 3 2] fx (2-^5^;l/-8- + y U 30 

y^h) 7;U5X':7A(III) -w-:t=^^V-fX (2- 

y5^;i/-8-+y uy^h) 7jw5->5'a (iii) , fx 
(2, 4->=^y5^;w-8-^y 'jy^h) 7;i'Sr:>^A 
(III) -M-^r+v-fx (2, 4--:^;^^;i/-8-+ 
yjy^h) 7;P5r.CA{iii) . fx (4-x^;i'- 
2-pi^;p-8-^^yj y 5 h) 7;i'5n'j'A (iii) - 

M-:i-+V-fX (4-X5^;U-2-;»i^;i'-8-:^ry 
'jy^h) 7;l'5X"5'A(III) . fx (2-;><5^;l/-4 

-y h^x=^^yj y ^ h) 7;P5-r>A(iii) -u-^ 

^V-f X (2 -;<5^;l/-4 -pC h^^i'^yj y 5 h) 40 

7;i'5x<?A(iii) , fx (5-->7y-2-^5";u- 

8-^yjy7N) 7;i/5X':;A(III) 

fx (5-->7y-2-y^;i/-8- + yjy^h) 7 

;1/5X'^A(1II) , ViX i2-y>-^Jl'-5-hUy)i':t 

■ p;>^^jp-8-=^yjy^N) 7;i'SX':7A(iii) -m 
-:^4^y-fx (2-y5^;i/-5- >';u::tpy5^Ji^ 
-s-^yjy^h) 7>'U5X':>A(iii) ^TaboTfe 

[0 0 3 31 CKDSd^O^X h!^»tLT«, !|#M¥8 
- 1 2 6 0 0 #i5rffi (!|*gg¥ 6 - 1 1 0 5 6 9 #) tgS so 



ig(D7xx;U7>h^-t>l5l#{*:-^4#ffi¥8- 1 2 9 6 
9 mmW- 6-11445 6^) \ZtZm(D7- h 5 

[0 0 3 4) m^mitm^mA^mm^mi2rc'b(D-c$) 
-:>Th^<. ::©j;^fj:«^tthijx (8-+yjy^ 
h) 7;P5x«5'A^<£^ffl-r^::i:/6W-S Lt^. ^n^> 

[0 0 3 5] ^^m\t. -i^^miZlt^CX. '}>U<t 

«, 0. 0 1~2 0*f:|a%. $^>C«0. l~15«:tt 

[0 0 3 6] ig^»T-tt. =^^A'U7©3}^>;/f >^e«A 

X755T-^^fcJ6. U 7«1gttWtc#fii;^j:#)W4'^ 

[0 0 3 7] m'^mizmi^>bn^^-~-)v&.xmmmt'^ 

[0 0 3 8] m^aAf^Eittc^^^b^^i: bT«. yj 
*iEfe^^fr-5^Sli#:, #fcH'JX (s-^yjy^ 

h) 7;P5X'^A (A 1 q3 ) ^ffl V^S Zl t^WS b 

±fe®7xX;i'7>h7-fe>M»^> T^h^ 
7 U -;l'Xx>^3lf*:?&ffll/><5G)t)»S bli. 

[0 0 3 9] *-;WaA$ISHi<^^b^#ltbT«. 
«3t«rl#ofc7 5>^«#:. ^?iI^«-t:tBCD7}^-;mji*^ 
!|SfT^-5 hU7xx;i/v75>^#<*:, SeiC«X5"'J 
;i/7 5 ^«J^Sg-&»^£ri#-075>^3S(!^*ffl 
i^i^OTiW-^bVi. 

[0 0 4 0] ^cD«^CD?g^it«> ^■n-?^n(^)4^-\'U7 

en&s<i:^^'j7iistccfc?>755, -^wfcta. 
^<^<Dmmitm. i/99~99/i. ^i=.tr57-sb< 

« 10/90-90/10. ttlC^f * b < 2 0 / 8 0 
~8 0/2 0eat;^j:-5J:5{cT-S>c:tJ&WSbVi. 
[0 0 4 1] ^Tc. ^J-^^S-SfCffl^ 

ff-^bl^o A#:WtC«l~8 5niiifr*Ct*W-S b 
<. ^ ^(C«5~6 Onm. mzlit 5~ 5 Onm ft^Z t 
75W*bt^, 

[0 0 4 2] sit. /g^^<7)}^/i£*j*<i:bT«, S^CS 
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,-5. m.'^mm^^«km±ti^^-\zw^\^x\.^^:)5mj^ 

[0 0 4 3] mmwm^^u^bm^i^xmmmtzit, ± 
[0 0 4 4] m'f-i^AWxkmit^^m^mt3.rzh(DT'$> 

[0 0 4 5] mm(Dm^&xmmm<Dm-^\t.. mzpm 

a- 5 ~ 5 0 0 amU^. mz 1 0 ~ 3 0 0 nrnfT^ Z. t7j« 

[0 0 4 6] ^^m. m^ftAmmmcommzit. i^m 
iim^v\^^, M'^mm(D^mm\zm^-^nf3ii^-^^. i 

0-4paetTcD«^KtL, MmmmitO. 0 1~lnm/ 

sec ^mtt^ztmi^h^-^. sfc. M'^fpT-mmv 
fiK-rn«, ^m(D^m\z^mmf}mm-r^^^^mf^ 

[0 0 4 7] :in^^m(DmmzM'^mmm^m\^^^m 
^m^xnrz^yii-h=s:mmzummmLx^mm-r^ 
[0 0 4 8] M^mmm^m^^tzm-^. 7^;i'7 7xtfe 

[0 0 4 9] ^r^-jimxmmmm. ^-jvmxmm^ 

*:-;i/S:55i*J; < ftAf -5 Z t(DX^^h<Dmf^ b 
<, tt:»Mia:4. 5eV~5. 5eVO!fe«*t<!f SLL^. A 
i^WCa, ^H-ye^b-f ^v'i'A (I TO) , M«iH 

-:fm<t-i>i^'yi^ (i zo) . ^{b'r>v':>A (i n 

2O3 ) > mit7.X (Sn02 ) ii^ZSmitmm (Zn 

l.^„ I n2 O3 (C^f n02 ©^g-&Jt«, 1~2 0 
wt%. S 6tc:«5~ 1 2wt%*WS Uli. IZO 
n2 O3 C^Sff^Z nO(DJg^tt;«, a'Jg\ 1 2 
~3 2vl%m&X$>^. 



(6) 

[0 0 5 0] *-;i'ffiA«^«. f±»M«!c<£ISS-rs^^ 
J?). ^<b->'J3> (S i02 ) $r^WUTl''TfeJ;ti, 

isft->'j=i> (S i 02 ) iToic^j-rs 

S i O2 « moltfcTO. 5~1 0 %.eS75W-^ bV^, S 
i O2 S:#WrSil<i:»CJ:0, I TO(Dtt»MI&/{»ili;*c 

[0 0 5 1] ^Srmomf ffl9©««itt. 

a'/^4 0 0-7 0 Onm. !|tlC#^7t7^tr?*-rS7ieSji* 

•/)^5 0%&,±. -^ibizita o%&.±. ^iz9 0%&<±x 

[0 0 5 2] mUcDjf $ 5 0 ~ 5 0 0 niD. 5 0 
~3 0 0nmCD$EH*W-^ bVi, Sfe, -?-CD±Ktt!|*fcS!l 

[0 0 5 31 mm(rin=f-^xwm.m^ii<DfsL 

K. Li. Na> Mg. La, Ce, Ca, Sr, B 
a. Sn, Zn, Z r ^O^^iSTCljl*^*, Sfctt^^tt 
S:[^i]±$-ti-5fc86{C^n?><&-^ir2|ig^i-, SfiK^i-®^^ 
^, 0iJA«Ag - MgCAgiO. l~50at%)>A 
1-Li (L i : 0. 01~14at%). I n • Mg 
(Mg : 5 0~8 0at%) ,Al-Ca(Ca:0. 0 

i~2 0at%) mi)^mi<hn^. 

[0 0 5 4] mmmMm(Dm^\i.. «^aA^+^ff ;t 

30 <«0. 5nniieil±, i|#mnmeil±t-rn«<i;ti. Sfc, 

■^(^±^fiictt!i#(cftij^fi;5:i.i*^, w^mmt. 1 ~ 5 0 

OnmegiTn«J;li. 
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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL element of 
high quality free from partial short-circuiting between electrodes, or 
an approximate short-circuiting condition therebetween, precluded 
from erroneous light emission and display unevenness caused by 
generation of a leak current, and enhanced in its yield. 
SOLUTION: This element has a hole injection electrode 1, an 
electron injection electrodes, and an organic layer 3 contributing to 
light emitting function therebetween. The organic layer 3 containing a 
hole injection-transporting material is provided on the hole injection . 
electrode 1, and the layer 3 is heat-treated at a glass transition 
temperature Tg or more of the hole injection-transporting material 
contained. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The organic layer in which it has a hole pouring electrode, an electron-injection electrode, and 
the organic layer that participates in a luminescence function inter-electrode [ these ], the organic layer 
which carried out the thermofusion was adjoined and formed on the aforementioned hole pouring electrode, 
and the parenthesis carried out the thermofusion is an organic EL element currently heat-treated above 
glass-transition-temperature Tg of the organic material to contain. 

[Claim 2] The organic layer which carried out [ aforementioned ] the thermofusion is the organic EL 
element of the claim 1 containing hole pouring transportability material. 

[Claim 3] The aforementioned heat-treatment temperature is the organic EL element of the claims 1 or 2 
which are 100-250 degrees C. 

[Claim 4] The thickness of the aforementioned hole pouring transporting bed is one organic EL element of 
the claims 1-3 which are 5-100nm. 

[Claim 5] ** characterized by providing the following A hole pouring electrode and an electron-injection 
electrode Organic ****************** and duties ** **** ** ** (5) ****************** ** apology 41 - 
************ ** ****** ** **** ** apology 41- 

**I-******************************I which participates in a luminescence function inter-electrode 

[Claim 6] The aforementioned thermofusion organic layer is the organic EL element of the claim 5 
containing hole pouring transportability material. 

[Claim 7] The aforementioned heat-treatment temperature is the manufacture method of the organic EL 
element of the claims 5 or 6 which are 100-250 degrees C. 

[Claim 8] The manufacture method of one organic EL element of the claims 5-6 that the thickness of the 
aforementioned hole pouring transporting bed is 5-100nm. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the diaphragm structure of the 
organic EL element used for the element which impresses electric field to the thin film of an organic 
compound, and emits light in detail about organic EL (electroluminescence) element. 
[0002] 

[Description of the Prior Art] Since an organic EL element can form an element by the large area on glass, 
research and development are advanced to the display. Generally an organic EL element is Alq3 which 
forms transparent electrodes, such as ITO, on a glass substrate, shows the hole transporting bed of an 
organic amine system, and electronic conductivity on it, and shows strong luminescence. The laminating of 
the organic luminous layer which consists of material is carried out, and an electrode with still smaller work 
functions, such as MgAg, is formed, and it is considering as the basic element. 

[0003] When manufacturing the display using such an organic EL element, in a mass-production process, it 
' is an important technical problem what the rate of a defective is lessened. That is, in case the laminating of 
the organic layer is carried out unevenly or the laminating of the functional thin films, such as an electron- 
injection electrode, is carried out in a manufacturing process, a damage may be given to an organic layer, 
or an impurity may mix in the electron-injection electrode itself conversely, or it may oxidize, and the 
variation in defects, such as the so-called brightness nonuniformity and a dot defect, or quality may be 
produced. Especially generating of current leak is an important problem, if there is current (leakage current) 
to an opposite direction, a do stroke and deterioration of display quality, such as brightness nonuniformity, 
will be caused, the energy expenditure which does not contribute to luminescence of generation of heat of 
a still more unnecessary element etc. will happen, and luminous efficiency will fall. 
[0004] Except for a hole pouring electrode, the thickness of an organic layer and an electron-injection 
electrode of the conventional organic EL element is about 100-200nm. Thus, although the performance 
which was extremely excellent as a display can be demonstrated, emitting light by thin thickness will 
produce leak easily, when dust (detailed dust) exists at the time of membrane formation of an organic layer. 
That is. as shown in drawing 3 . when dust 2 adheres to the front face which is a pixel after hole pouring 
electrode 1 membrane formation, if the organic layer 3 is formed by the vacuum deposition, according to a 
shadowing (shadowing) phenomenon, the good vacuum evaporationo particle of rectilinear-propagation 
nature will not adhere to the portion of the shadow of dust, but a crevice will produce it into the portion of 
the shadow by which the organic layer 3 is not formed between the organic layers 3 and dust 2 which were 
formed. 

[0005] And since the wraparound (throwing power) is good, particle 4a by which the spatter was carried out 
when the electron-injection electrode was formed by the spatter, as shown in drawing 4 will form a 
wraparound also in the portion of a shadow, and will form the electron-injection electrode 4 also in this 
portion. For this reason, in the portion of the shadow of dust 2, the direct file of the hole pouring electrode 
1 and the electron-injection electrode 4 will be carried out through the organic layer 3, and a leakage 
current will flow. 
[0006] 

[Problem(s) to be Solved by the Invention] It is high-definition and the purpose of this invention is a thing 



which prevent inter-electrode partial short-circuit or an approximation short state, and incorrect 
luminescence by generating of a leakage current and display nonuniformity do not produce and for which 
the good organic EL element of the yield is realized. 
[0007] 

[Means for Solving the Problem] That is. the above-mentioned purpose is attained by the following 
composition. 

(1) The organic layer in which it has a hole pouring electrode, an electron-injection electrode, and the 
organic layer that participates in a luminescence function inter-^lectrode [ these ]. the organic layer which 
carried out the thermofusion was adjoined and formed on the aforementioned hole pouring electrode, and 
the parenthesis carried out the thermofusion is an organic EL element currently heat-treated above glass- 
transition-temperature Tg of the organic material to contain. 

(2) The organic layer which carried out [ aforementioned ] the thermofusion is the organic EL element of 
the above (1) containing hole pouring transportability material. 

(3) The aforementioned heat-treatment temperature is the above (1) or the organic EL element of (2) 
which is 100-250 degrees C. 

(4) The thickness of the aforementioned hole pouring transporting bed is one organic EL element of above- 
mentioned (1) - (3) which is 5-100nm. 

(5) It is the manufacture method of the organic EL ejement which has a hole pouring electrode, an 
electron-injection electrode, and the organic layer that participates in a luminescence function inter- 
electrode [ these ]. The manufacture method of the organic EL element which heat-treats above glass- 
transition-temperature Tg of the organic material which this thermofusion organic layer precursor contains, 
forms other organic layers and electron-injection electrode which have a luminescence function further 
one by one. and obtains an organic EL element after forming a thermofusion organic layer precursor on the 
aforementioned hole pouring electrode. 

(6) The aforementioned thermofusion organic layer is the organic EL element of the above (5) containing 
hole pouring transportability material. 

(7) The aforementioned heat-treatment temperature is the manufacture method of the above (5) which is 
100-250 degrees C, or the organic EL element of (6). 

(8) The manufacture method of one organic EL element of above-mentioned (5) - (6) that the thickness of 
the aforementioned hole pouring transporting bed is 5-100nm. 

[0008] 

[Function] As a result of this invention person's repeating research about the mechanism of generating of 
current leak, one of the main causes traced that existence of dust (detailed dust) was involving greatly. 
That is, if there is dust which adhered on the hole pouring electrode (ITO), the material of the organic layer 
by which upper shell film production of this dust is carried out will be formed by the few film production 
method of wraparounds, such as a vacuum deposition. However, since the electron-injection layer 
produced on an organic layer is usually formed of a spatter etc., its wraparound is good, it advances from 
the crevice produced between an organic layer and dust, a hole pouring electrode is reached, and an 
electron-injection electrode and a hole pouring electrode will be in a short circuit state. 
[0009] By making an organic material fluidize, it can heat-treat at the temperature more than the glass 
transition point of the organic material which contains the organic layer formed on the hole pouring 
electrode like drawing 2 there, and it comes to surround dust 2, and it becomes impossible for particle 4a 
by which the spatter was carried out to enter into the portion of the aforementioned shadow, and it can 
prevent [ the reconstititution of the organic layer is carried out. ] generating of a leakage current so that a 
crevice may not be generated to dust 2 and dust 2 may be wrapped in. 
[0010] 

[Embodiments of the Invention] The organic EL element of this invention has a hole pouring electrode, an 
electron-injection electrode, and the organic layer that participates in a luminescence function inter- 
electrode [ these ], has an organic material and the thermofusion organic layer which contains charge 
pouring transportability material preferably on the aforementioned hole pouring electrode, and is heat- 



treated above glass-transition-temperature Tg of the organic material which the thermofusion organic 
layer of a parenthesis contains and which is charge pouring transportability material preferably. 
[001 1] Thus, by heat-treating the organic material formed on the hole pouring electrode, and the organic 
layer which contains charge pouring transportability material preferably, it flows so that an organic material 
and the surroundings of the dust and the foreign matter which charge pouring transportation material fused 
preferably and adhered on the hole pouring electrode with surface tension may be surrounded, and the 
reconstititution of the organic layer is carried out. For this reason, foreign matters, such as dust which 
adhered on the hole pouring electrode, come to be enclosed by the organic material, and can prevent the 
partial short circuit of a hole pouring electrode and an electron-injection electrode. 
[0012] The organic EL element of this invention has the organic layer which contains charge 
transportability material preferably as a thermofusion organic layer between a luminous layer and a hole 
pouring electrode. 

[001 3] Although there are hole pouring transportability material, electron-injection transportability material, 
etc. which are mentioned later as a charge transportability material, it is hole pouring transportability 
material more preferably. 

[0014] The various organic compounds indicated by JP.63-295695A JP.2-191694.A. JP.3-792.A, JP,5- 
234681, A. JP.5-239455A JP.5-299174.A, JP,7-126225.A, JP.7-126226,A, JP.8-100172,A. and the 
EP0650955A1 grade can be used for hole pouring transportability material. For example, they are a 
tetrapod aryl BENJISHIN compound (a triaryl diamine or triphenyl diamine : TPD). the third class amine of 
aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, an imidazole derivative, 
the OKISA diazole derivative that has an amino group, the poly thiophene, etc. 

[0015] Quinoline derivatives, such as an organometallic complex which makes a ligand eight quinolinois. 
such as tris (8-quinolinolato) aluminum (Alq3). or the derivative of those, an OKISA diazole derivative, a 
perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline derivative, a diphenyl 
quinone derivative, a nitration fluorene derivative, etc. can be used for electron-injection transportability 
material. 

[0016] Even if only one sort is used for these compounds, they may use two or more sorts together. What 
is necessary is to make it another layer, to carry out a laminating or just to mix, when using two or more 
sorts together. 

[0017] The glass transition temperature Tg of these matter is about 60-150 degrees C, and its about 90- 
1 30-degree C thing is preferably desirable. 

[0018] Considering as the degree of vacuum below 10-4 Pa. although especially the conditions of vacuum 
deposition are not limited, an evaporation rate is 0.01 - 1 nm/sec. Considering as a grade is desirable. 
Moreover, it is desirable to form each class continuously in a vacuum. If it forms continuously in a vacuum, 
since it can prevent an impurity sticking to the interface of each class, a high property is acquired. 
Moreover, driver voltage of an element can be made low or generating and growth of a dark spot can be 
suppressed. 

[0019] When using a vacuum deposition method for formation of a thermofusion organic layer and making 
one layer contain two or more compounds, it is desirable that carry out the temperature control of each 
boat into which the compound was put individually, and it carries out vapor codeposition. 
[0020] A thermofusion organic layer is heat-treated at the temperature more than glass-transition- 
temperature Tg of the organic material to contain. By heat-treating at the temperature more than Tg, an 
organic material fluidizes and foreign matters, such as dust which has adhered on a hole pouring electrode, 
are surrounded. 

[0021] Heat-treatment temperature is below temperature that does not give a damage preferably to the 
substrate used as a ground, a resist, an insulating material, filter material, etc. that what is necessary is 
just more than glass-transition-temperature Tg of hole pouring transportability material. Specifically, 350 
degrees C or less are 300 degrees C or less more preferably. Furthermore, it is desirable that it is a 100- 
250-degree C temperature requirement. If heating temperature is too high, hole pouring transportability 
material will deteriorate and a hole pouring transportation function will fall. What is necessary is just to 



perform most heating temperature in the case of containing two or more kinds of organic materials in a 
thermofusion organic layer among the organic materials to contain above lovy glass-transition-temperature 
Tg. It is because at least one or more kinds of organic materials fluidize and should Just be. 
[0022] Especially as time of heat~treatment, although not limited, it is usually 5 minutes - about 1 hour. As 
an atmosphere under heat-treatment, in order to prevent degradation of an organic material, and 
transformation, there is no oxygen, for example, it is desirable to carry out in N2, Ar, or a mixed 
atmosphere of these inert gas. 

[0023] After heat-treating a thermofusion organic layer, the organic layer which participates in a 
luminescence function is formed further preferably. The luminous layer which has a luminescence function 
is contained in this organic layer. Moreover, it is good also considering the luminous layer itself as a 
thermofusion organic layer. 

[0024] A luminous layer consists of one kind which participates in a luminescence function at least, or two 
kinds or more of organic compound thin film, or its cascade screen. 

[0025] A luminous layer has a hole (electron hole) and electronic pouring functions, those transportation 
functions, and the function to make the reunion of a hole and an electron generate an exciton. An electron 
and a hole can be poured in and conveyed with easily and sufficient balance by using a neutral compound 
for a luminous layer comparatively electronically. 

[0026] Although especially the thickness of a luminous layer is not restricted and changes also with 
formation methods, it is usually desirable to be especially referred to as 10-300nm about 5-500nm. 
[0027] The luminous layer of an organic EL element is made to contain the fluorescence nature matter 
which is the compound which has a luminescence function. At least one sort chosen from compounds, such 
as a compound which is indicated by JP,63-264692,A, for example, a Quinacridone, rubrene, and styryl 
system coloring matter, as such fluorescence nature matter, for example is mentioned, moreover, quinoline 
derivatives, such as metal complex coloring matter which makes a ligand eight quinolinols, such as tris (8- 
quinolinolato) aluminum, or the derivative of those, a tetrapod phenyl butadiene, an anthracene, a perylene, 
a coronene, and a 12-phtalo peri — non, a derivative etc. is mentioned Furthermore, a phenyl anthracene 
derivative given in JP,8~12600,A (Japanese Patent Application No. No. 110569 [ six to ]). a tetrapod aryl 
etherie derivative given in JP,8-12969.A (Japanese Patent Application No. No. 1 14456 [ six to ]), etc. can 
be used. 

[0028] Moreover, it is desirable to use it combining the host substance which can emit light by itself, and 
the use as a dopant is desirable. As for the content of the compound in the luminous layer in such a case, 
it is desirable that they are 0.01 to 10 volume % and further 0.1 to 5 volume %. Moreover, by the rubrene 
system, a 0.01 - 20 volume % grade is desirable. The luminescence wavelength property of a host 
substance can be changed by using it combining a host substance, and while luminescence which shifted to 
long wavelength is attained, the luminous efficiency and stability of an element improve. 
[0029] As a host substance, a quinolinolato complex is desirable and the aluminum complex which makes 
an eight quinolinol or its derivative a ligarid further is desirable. As such an aluminum complex, what is 
indicated by JP.63-264692,A, JP.3-255190.A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, etc. can be 
mentioned. 

[0030] First specifically Tris (8-quinolinolato) aluminum, screw (8-quinolinolato) magnesium. Screw 
({BENZO f}-8-quinoIinolato) zinc, a screw (2-'methyl-8-quinolinoIato) aluminum oxide, A tris (8- 
quinolinolato) indium, tris (5-methyl"-8~quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5-chloro-8- 
quinolinolato) gallium, There are screw (5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8-quinolinolato 
aluminum, tris (5, 7-dibromo-8-hydroxy quinolinolato) aluminum, poly [zinc (Il)-screw (8-hydroxy-5-kino 
RINIRU) methane], etc. 

[0031] You may be the aluminum complex which has other ligands besides an eight quinolinol or its 
derivative, moreover, as such a thing Screw (2-methyl-8-quinolinolato) (phenolate) aluminum (III), Screw 
(2-methyl-8-quinolinolato) (ORUTO-cresolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (meter 
cresolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (Para-cresolate) aluminum (III), Screw (2- 
methyl-8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (meta- 



phenylphenolate) aluminum (III). Screw (2-methyl-8-quinolinolato) (para-phenylphenolate) aluminum (III), 
Screw (2-methyl-8-quinolinolato) (2,3-dimethylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) 
(2, 6-dimethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 4-dimethyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (3. 5-dimethyl phenolate) aluminum (III), Screw (2-methyl- 
8-quinolinolato) (3, 5-G tert-butyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 6- 
diphenyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 4, 6-triphenyl phenolate) aluminum 
(III), Screw (2-methyl-8-quinolinolato) (2, 3. 6-trtmethyl phenolate) aluminum (III). Screw (2-methyl-8- 
quinolinolato) (2, 3. 5. 6-tetramethyl phenolate) aluminum (III). Screw (2-methyl-8-quinolinolato) (1- 
NAFUTORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (2~NAFUTORAT0) aluminum (III). Screw 
(2, 4-dimethyH8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8- 
quiiiolinolato) (para-phenylphenolate) aluminum (III), Screw (2, 4~dimethyl-8-quinolinolato) (meta- 
phenylphenolate) aluminum (III). Screw (2, 4-dimethyl-8-quinolinolato) (3. 5-dimethyl phenolate) aluminum 
(III), Screw (2, 4-dimethyl-8-quinolinolato) (3. 5-G tert-butyl phenolate) aluminum (III), Screw (2-methyl-4- 
ethyl-8-quinolinolato) (Para-cresolate) aluminum (III), Screw (2-methy|-4-methoxy-8-quinolinolato) (para- 
phenylphenolate) aluminum (III), screw (2-methyl-5-cyano-8-quinolinolato) (ORUTO-cresolate) aluminum 
(III) and screw (2-methyl-6-trifluoromethyl-8-quinolinolato) (2-NAFUTORATO) aluminum (III) etc. — it is 
[0032] In addition, screw (2-methyl-8-quinolinolato) aluminum (III)-mu-OKISO-screw (2-methyl-8- 
quinolinolato) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) aluminum (III)-mu-OKISO-screw (2, 4- 
dimethyl-8-quinolinolato) aluminum (III), Screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (Ill)-mu- 
OKISO-screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III), Screw (2-methyl-4-methoxy quinolinolato) 
aluminum (III)-mu-OKISO-screw (2-methyl-4-methoxy quinolinolato) aluminum (III), Screw (5-cyano-2- 
methyl-8-quinolinolato) aluminum (III)-mu-OKISO-screw (5-cyano-2-methyl-8-quinolinolato) aluminum (III), 
screw (2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (III)-mu-OKISO-screw (2-methyl-5- 
trifluoromethyl-8-quinolinolato) aluminum (III) etc. — you may be . 

[0033] As other host substances, a phenyl anthracene derivative given in JP,8-12600,A (Japanese Patent 
Application No. No. 110569 [ six to ]). a tetrapod aryl ethene derivative given in JP,8-12969.A (Japanese 
Patent Application No. No. 1 14456 [ six to ]). etc. are desirable. 

[0034] A luminous layer may serve as an electron-injection transporting bed. and, in such a case, it is 
desirable to use tris (8-quinolinolato) aluminum etc. What is necessary is just to carry out the vacuum 
evaporationo of these fluorescence nature matter. 

[0035] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least one 
sort of hole pouring transportability compounds and at least one sort of electron-injection transportability 
compounds if needed, and it is desirable to make a dopant contain in this mixolimnion further. As for the 
content of the compound in such a mixolimnion, it is desirable to consider as 0.01 to 20 volume % and 
further 0.1 to 15 volume %. 

[0036] In a mixolimnion, since the hopping-conduction path of a carrier is made, each carrier moves very 
sexually in the inside of the advantageous matter, since reverse polar carrier pouring stops being able to 
happen easily, an organic compound stops being able to receive a damage easily and it has the advantage 
that an element life is extended. Moreover, while being able to change the luminescence wavelength 
property which the mixolimnion itself has by making such a mixolimnion contain the above-mentioned 
dopant and being able to make luminescence wavelength shift to long wavelength, luminescence intensity 
can be raised and the stability of an element can also be raised. 

[0037] What is necessary is just to choose respectively the hole pouring transportability compound and 
electron-injection transportability compound which are used for a mixolimnion from the compound of the 
below-mentioned hole pouring transportability, and the compound of electron-injection transportability. 
[0038] As a compound of electron-injection transportability, it is desirable to use a quinoline derivative, the 
metal complex which makes an eight quinolinol or its derivative a ligand further, especially tris (8- 
quinolinolato) aluminum (Alq3). Moreover, it is also desirable to use the above-mentioned phenyl 
anthracene derivative and a tetrapod aryl ethene derivative. 

[0039] It is still more desirable to use the amine derivative which had strong fluorescence as a compound 



of hole pouring transportability, for example, the triphenyl diamine derivative which is the above-mentioned 
hole transportation material, and a styryl amine derivative and an amine derivative with the aromatic 
condensed ring. 

[0040] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, 
generally, the weight ratio of a compound which has the compound / electron-injection transportation 
function of a hole pouring transportability compound is desirable to 1 / 99 - 99/1 , and a pan, and it is 
desirable to make it 10 / 90 - 90/10. and become about 20 / 80 to 80/20 preferably especially. 
[0041] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to a molecular-layer 
monostromatic. and it is desirable to carry out to under the thickness of an organic compound layer. It is 
desirable to specifically be referred to as 1-85nm, and it is desirable to be especially referred to as 5-50nm 
further 5-60nm. 

[0042] Moreover, although the vapor codeposition evaporated from a different source of vacuum 
evaporationo as the formation method of a mixolimnion is desirable, when vapor pressure (evaporating 
temperature) is of the same grade or very near, it can be made to be able to mix within the same vacuum 
evaporationo board beforehand, and vacuum evaporationo can also be carried out. Although it is more 
desirable for compounds to mix the mixolimnion uniformly, depending on the case, a compound may exist in 
the shape of an island. Generally a luminous layer forms a luminous layer in predetermined thickness by 
carrying out the vacuum evaporationo of the organic fluorescent substance, or making it distribute in a 
resin binder, and coating. 

[0043] It is desirable to use the above-mentioned electron-injection transportability material for the 
electron-injection transporting bed which consists of an organic material. 

[0044] An electron-injection transporting bed may serve as a luminous layer, and, in such a case, it is 
desirable to use tris (8-quinolinolato) aluminum etc. Formation of an electron-injection layer should just be 
based on vacuum evaporationo etc. like a luminous layer. 

[0045] Although especially the thickness of an organic electron-injection transporting bed is not restricted 
and changes also with formation methods, it is usually desirable to be especially referred to as 10-300nm 
about 5-500nm. 

[0046] It is desirable to use a vacuum deposition method for formation of a luminous layer and an electron- 
injection transporting bed, since a homogeneous thin film can be formed. Considering as the degree of 
vacuum of 10 - 4 or less Pa, although especially the conditions of vacuum deposition are not limited, an 
evaporation rate is 0.01 - 1 nm/sec. Considering as a grade is desirable. Moreover, it is desirable to form 
each class continuously in a vacuum. If it forms continuously in a vacuum, since it can prevent an impurity 
sticking to the interface of each class, a high property is acquired. Moreover, driver voltage of an element 
can be made low or generating and growth of a dark spot can be suppressed. 

[0047] When using a vacuum deposition method for formation of these each class and making one layer 
contain two or more compounds, it is desirable that carry out the temperature control of each boat into 
which the compound was put individually, and it carries out vapor codeposition. 

[0048] When a vacuum deposition method is used, an amorphous state or the diameter of crystal grain is 
0.2 micrometers. The following homogeneous thin films are obtained. The diameter of crystal grain is 0.2 
micrometers. If it has exceeded, it will become uneven luminescence, driver voltage of an element must be 
made high, and the injection efficiency of an electron and a hole will also fall remarkably. 
[0049] As for a hole pouring electrode matierial, what can pour in a hole efficiently to a hole pouring layer 
etc. is desirable, and its matter which is 4.5eV - 5.5eV of work functions is desirable. Specifically, what 
considered either tin dope indium oxide (ITO). zinc dope indium oxide (IZO), indium oxide (In 203), the tin 
oxide (Sn02) and the zinc oxide (ZnO) as the main composition is desirable. These oxides may be 
somewhat deflected from the stoichiometric composition. In 203 Receiving Sn02 Further 5 - 12wt% of a 
mixing ratio is desirable 1 - 20wt%. Moreover. In 203 in IZO The mixing ratio of receiving ZnO is usually 
about 1 2-32wt%. 

[0050] The hole pouring electrode may contain the silicon oxide (Si02) in order to adjust a work function. 
The content of a silicon oxide (Si02) is Si02 to ITO. About 0.5 - 10% is desirable at" a mol ratio. Si02 The 



work function of ITO increases by containing. 

[0051] As for especially the electrode of the side which takes out light, it is desirable that a luminescence 
wavelength-range region and a light transmittance [ especially usually as opposed to each luminescence 
light 400^700nm ] are 90% or more 80 more% or more 50% or more. If permeability becomes low too much, 
the luminescence from a luminous layer itself will decline and it will become difficult to get about brightness 
required as a light emitting device. 

[0052] Especially the thickness of an electrode has the desirable range of 50-300nm 50-500nm. Moreover, 
although especially a limit does not have the upper limit. If not much thick, the worries about decline in 
permeability, ablation, etc. will arise. When thickness is too thin, sufficient effect is not acquired but there 
is a problem also in respect of the film intensity at the time of manufacture etc. 

[0053] The following can be used for a cathode if needed as an electrode which has electron-injection 
nature in combination with an organic electron-injection transporting bed etc. For example, K. Li, Na, Mg, 
La, Ce, calcium, Sr, Ba, Sn, Two components which contain them in order to raise metallic element simple 
substances, such as Zn and Zr, or stability, The alloy system of three components, for example, Ag-Mg, 
(Ag:0.1 - 50at%), aluminum-Li (Li:0.01 - 14at%), In-Mg (Mg:50 - 80at%). aluminum-calcium (calciumrO.OI - 
20at%), etc. are mentioned. 

[0054] What is necessary is just to set especially preferably 0.1 nm or more of 0.5nm or more of thickness 
of a cathode thin film to Inm or more that what is necessary is just to consider as the thickness more than 
[ which can perform an electron injection enough ] fixed. Moreover, although there is especially no limit in 
the upper limit, thickness is just usually about 1-500nm. 

[0055] In combination with the following inorganic electron-injection transporting bed of high resistance, 
since the cathode (electron-injection electrode) does not need to have electron-injection nature by the 
low work function, it does not need to be limited and the usual metal can be used for it. Especially, metallic 
elements chosen from aluminum, Ag, In. Ti. Cu, Au, Mo, W, Pt. Pd and nickel, especially aluminum and Ag, 
such as one sort or two etc. sorts, are desirable in respect of conductivity or the ease of treatment. 
[0056] What is necessary is just to set preferably 50nm or more of thickness of these cathodes thin film to 
lOOnm or more that what is necessary is just to consider as the thickness more than [ which can give an 
electron to an inorganic insulation electron-injection transporting bed ] fixed. Moreover, although there is 
especially no limit in the upper limit, thickness is just usually about 50-500nm. 

[0057] What is necessary is just to usually set it to about 50-500nm as thickness of the whole which 
combined the cathode and the protective layer, although there is especially no limit. 
[0058] The organic EL element of this invention may be replaced with an organic electron-injection 
transporting bed, and may have the inorganic electron-injection transporting bed of high resistance. 
[0059] Thus, it has an electronic flow path, and while an electron can be efficiently poured in to a luminous 
layer and luminous efficiency improves by arranging the inorganic electron-injection transporting bed of 
high resistance which can block a hole between a luminous layer and a cathode, driver voltage falls. 
[0060] This inorganic electron-injection transporting bed of high resistance is 4eV or less of work functions 
as the 1 St component, and contains one or more sorts of the metal of 3-5eV of work functions as one or 
more sorts of oxides chosen from an alkali-metal element, an alkaline-earth-metal element, and a 
lanthanoids system element, and. the 2nd component. 

[0061] moreover, the 2nd component of the desirable inorganic electron-injection transporting bed of high 
resistance — all components — receiving — 0.2 - 40 mol% — an electron can be efficiently poured in from 
an electron-injection electrode to the organic layer by the side of a luminous layer by making it contain and 
forming an electric conduction path And movement of the hole from an organic layer to an electron- 
injection electrode side can be suppressed, and the reunion of the hole in a luminous layer and an electron 
can be made to perform efficiently. Moreover, it can consider as the organic EL element having the merit 
which inorganic material has, and the merit which an organic material has. To the element which has the 
conventional organic electron-injection transporting bed, or the brightness beyond it is obtained, and 
moreover, since thermal resistance and weatherability are high, the organic EL element of this invention 
has a long life, and also has less leak and generating of a dark spot than the conventional thing. Moreover, 



a manufacturing cost can also be reduced not only by the comparatively expensive organic substance but 
by the thing for which inorganic material with easy manufacture is also used that it is cheap and is easy to 
receive. 

[0062] The resistivity is especially desirable and the inorganic electron-injection transporting bed of high 
resistance is 1x103 to 1x108 one to 1x101 1 ohm-cm. It is omega-cm. By making the resistivity of the 
inorganic electron-injection transporting bed of high resistance into the above-mentioned range, electron- 
injection efficiency can be raised by leaps and bounds, with high electronic block nature maintained. It can 
ask for the resistivity of the inorganic electronic transporting bed of high resistance also from sheet 
resistance and thickness. 

[0063] Preferably the inorganic electron-injection transporting bed of high resistance as the 1st 
component 4eV or less of work functions, One or more sorts of alkali-metal elements which are 1-4eV 
more preferably and are preferably chosen from Li, Na. K, Rb. Cs, and Fr, Or the oxide of either one or 
more sorts of alkaline-earth-metal elements preferably chosen from Mg, calcium, and Sr or one or more 
sorts of lanthanoids system elements which are preferably chosen from La and Ce is contained. Also in 
these, a lithium oxide, a magnesium oxide, a calcium oxide, and a cerium oxide are especially desirable. The 
mixing ratio in the case of mixing and using these is arbitrary, moreover — the inside of such mixture — a 
lithium oxide — Li20 conversion — more than 50 mol% — containing is desirable 

[0064] The inorganic electron-injection transporting bed of high resistance contains one or more sorts of 
elements further chosen from Zn. Sn, V, Ru, Sm, and In as the 2nd component, the content of the 2nd 
component in this case — desirable — 0.2 - 40 mol% ~ it is 1 - 20 mol% more preferably If there are few 
contents than this, an electron-injection function will fall, and if a content exceeds this, a hole block 
function will fall. When using two or more sorts together, as for a total content, it is desirable to make it 
the above-mentioned range. The 2nd component may be in the state of an oxide also in the state of a 
metallic element. 

[0065] By making the 2nd conductive (low resistance) component contain in the 1st component which is 
high resistance, conductive material comes to exist in the shape of an island in the insulating matter, and it 
is thought that the hopping path for an electron injection is formed. 

[0066] Although the oxide of the 1 st component of the above is usually a stoichiometric composition 
(stoichiometric composition), it may be deflected somewhat after this and may serve as nonstoichiometric 
composition (non-stoichiometry). Moreover, usually, the 2nd component exists as an oxide and its same is 
said of this oxide. 

[0067] Ne, Ar, Kr, Xe, etc. which are elsewhere used for H or spatter gas as an impurity at the inorganic 
electronic transporting bed of high resistance — a total of 5 — less than [ at% ] — you may contain 
[0068] In addition, with such composition as the average of the inorganic whole electronic transporting bed 
of high resistance, it may not be uniform and is good also as structure of having a concentration gradient in 
the direction of thickness. 

[0069] The inorganic electronic transporting bed of high resistance is usually an amorphous state. 
[0070] As thickness of the inorganic electronic transporting bed of high resistance, about 0.2-1 Onm is 
especially preferably desirable 0.2-30nm. Even if an electron-injection layer is thinner than this and it is 
thick, it becomes impossible to fully demonstrate the function as an electron-injection layer. 
[0071] A spatter is desirable although various kinds of physical or chemical thin film formation methods, 
such as a spatter and a vacuum deposition, etc. can be considered as the manufacture method of the 
above-mentioned inorganic electronic transporting bed of high resistance. Especially, the plural spatters 
which carry out the spatter of the target of the 1 st component of the above and the 2nd component 
separately are desirable. The suitable spatter for each target can be used by making it plural spatters. 
Moreover, when considering 1 yuan as a spatter, you may use the mixed target of the 1 st component and 
the 2nd component. 

[0072] When forming the inorganic electronic transporting bed of high resistance by the spatter, the 
pressure of the spatter gas at the time of a spatter has the desirable range of 0.1-1 Pa. The inert gas used 
for the usual sputtering system, for example, Ar, Ne, Xe, Kr, etc., can be used for spatter gas. Moreover, it 



is N2 by the need. You may use. As an atmosphere at the time of a spatter, it adds to the above- 
mentioned spatter gas, and is 02. It may mix about 1 to 99%. and a reactant spatter may be performed. 
[0073] The RF spatter using RF power supply as a spatter. DC spatter, etc. can be used. As power of a 
sputtering system, it is 0.1 - 10 W/cm2 by RF spatter preferably. The range is desirable and a membrane 
formation rate is 0.5 - 10 nm/min. especially 1-5 nm/min. The range is desirable. 
[0074] As substrate temperature at the time of membrane formation, it is about room temperature (25 
degrees C) -150 degree C. 

[0075] Furthermore, in order to prevent degradation of the organic layer of an element and an electrode, it 
is desirable to close an element with a closure board etc. In order to prevent permeation of moisture, an 
adhesive resin layer is used for a closure board, and it pastes up and seals a closure board, closure gas — 
Ar, helium, and N2 etc. — inert gas etc. is desirable Moreover, the moisture content of this closure gas is 
100 ppm. It is 10 ppm more preferably hereafter. It is 1 ppm especially hereafter. It is desirable that it is 
the following. Although there is especially no lower limit in this moisture content, it is usually 0.1 ppm. It is 
a grade. 

[0076] Especially glass is desirable, although it is plate-like preferably as a material of a closure board and 
the transparence or translucent material of glass, a quartz, a resin, etc., etc. is mentioned. As such glass 
material, although the field of cost to alkali glass is desirable, the thing of glass composition, such as a soda 
lime glass, lead alkali glass, borosilicate glass, aluminosilicate glass, and a silica glass, is also desirable. The 
glass material which does not have surface treatment especially at a soda glass can use it cheaply, and is 
desirable. As a closure board, a metal plate, a plastic sheet, etc. can also be used besides a glass plate. 
[0077] A closure board may adjust height using.a spacer and may hold it in desired height. As a material of 
a spacer, a resin bead, a silica bead, a glass bead, glass fiber, etc. are mentioned, and a glass bead etc. is 
especially desirable. 

[0078] In addition, when a crevice is formed in a closure board, even if it uses it, it is not necessary to use 
a spacer. As a desirable size in the case of using it, although it is good in the aforementioned range, it is 2- 
8 micrometers especially. The range is desirable. 

[0079] Although the stable bond strength can be maintained as adhesives, and it is not limited especially if 
airtightness is good, it is desirable to use a cation hardening type ultraviolet-rays hardening type epoxy 
resin adhesive. 

[0080] In this invention, as a substrate which forms organic EL structure, a crystal substrate, for example. 
Si, GaAs, ZnSe, ZnS, GaP, InP, etc. are raised, and an amorphous substrate, for example, glass, a quartz, 
etc. can also use for these crystal substrates a crystalline substance and the substrate in which the buffer 
layer of amorphous or a metal was formed. Moreover, as a metal substrate. Mo, aluminum. Pt, Ir, Au, Pd, 
etc. can be used, and a glass substrate is used preferably. When becoming an optical ejection side, as for a 
substrate, it is desirable to have the same light-transmission nature as the above-mentioned electrode. 
[0081] Furthermore, you may arrange many this invention elements in on a flat surface. The luminescent 
color of each element arranged in on a flat surface can be changed, and it can be made the display of a 
color. , 

[0082] You may control the luminescent color using the color conversion film which contains a color filter 
film and the fluorescence nature matter in a substrate, or a dielectric reflective film. 

[0083] What is necessary is to adjust the property of a light filter according to the light in which an organic 
EL element emits light, and just to optimize ejection efficiency and color purity, although what is necessary 
is just to use for a color filter film the light filter used by the liquid crystal display etc. 
[0084] Moreover, if the light filter which can cut the outdoor daylight of short wavelength in which EL- 
element material and a fluorescence conversion layer carry out an optical absorption is used, the contrast 
of the lightfastness and a display of an element will also improve. 

[0085] Moreover, it is good as for instead of a light filter using an optical thin film like a dielectric multilayer. 
[0086] Although a fluorescence conversion filter film is absorbing the light of EL luminescence and making 
light emit from the fluorescent substance in a fluorescence conversion film and performs color conversion 
of the luminescent color, it is formed from three, a binder, fluorescence material, and optical-absorption 



- material, as composition. 
[0087] As for fluorescence material, it is [ that what is necessary is just to use what has a high 
fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence 
wavelength region. What is necessary is in fact, for laser coloring matter etc. to be suitable and just to use 
a rhodamine system compound, a perylene system compound and a cyanine system compound, a 
phthalocyanine system compound (for sub phthalocyanine etc. to be included) naphthalo imide system 
compound and a condensed-ring hydrocarbon system compound, a condensation heterocycle system 
compound, a styryl system compound, a coumarin system compound, etc. 

[0088] As for a binder, what can perform detailed patterning in photo lithography, printing, etc. is [ that 
what is necessary is just to choose material which does not quench fluorescence fundamentally ] desirable. 
Moreover, when formed in the state of touching a hole pouring electrode, on a substrate, material which 
does not receive a damage at the time of membrane formation of a hole pouring electrode (ITO, IZO) is 
desirable. 

[0089] Although it uses when the optical absorption of fluorescence material is insufficient, when there is 
no need, it is not necessary to use optical-absorption material. Moreover, optical-absorption material 
should just choose material which does not quench the fluorescence of fluorescence nature material. 
[0090] Usually, although the organic EL element of this invention is used as a direct-current drive type and 
pulse drive type EL element, it can also be considered as an alternating current drive. Applied voltage is 
usually 2-30V. It considers as a grade. 

[0091] The organic EL element of this invention can be considered as the composition to which the 
laminating of substrate 1 / hole pouring electrode 2 / hole pouring transporting bed 3 / luminous layer 4 / 
electron-injection transporting bed 5 / cathode (electron-injection electrode) 6 / the protective layer was 
carried out one by one. as shown in drawing 1 . In drawing 1 . the drive power supply E is connected 
between the hole pouring electrode 2 and the cathode 7. 

[0092] Moreover, you may put the element of the above-mentioned invention on multi-stage in the 
direction of thickness. Such element structure can also perform color tone adjustment and multiple-color- 
izing of the luminescent color. 

[0093] The organic EL element of this invention can be used for various optical application devices, such 
as repeating installation in the transmission line, the others, for example, the optical pickup which makes a 
note and is used for read-out/writing, as a display, of optical communication, and a photo coupler. 
[ application ] 
[0094] 

[Example] On the <example 1> glass substrate, membranes were formed and patterning of the ITO 
transparent electrode (hole pouring electrode) was carried out so that the pixel (280x280 micrometers per 
pixel) of 64 dot x7 line might be constituted from 85nm of thickness. Subsequently, the substrate in which 
the hole pouring electrode by which patterning was carried out was formed was cleaned ultrasonically using 
neutral detergent, an acetone, and ethanol, and it pulled up out of boiling ethanol. and dried. Subsequently, 
it is a front face UV/03 After washing, it fixed to the substrate electrode holder of a vacuum evaporation 
system, and the inside of a tub was decompressed to 1x10 -4 or less Pa. 

[0095] Subsequently, by the vacuum deposition, the vacuum evaporationo of 4. 4'. and the 4"-tris (-N-(3- 
methylphenyl)-N-phenylamino) triphenylamine (m-MTDATA:Tg=76 degree 0) was carried out to the 
thickness of 55nm by evaporation-rate 0.1 nm/sec, and the hole pouring layer was formed. 
[0096] Subsequently, the substrate in which the hole pouring layer was formed was heat-treated for 10 
minutes at 1 20 degrees C. 

[0097] furthermore, N and N' - diphenyl-N and N' — the -m-tolyl -4 and 4' — the - diamine -1 and V — 
the vacuum evaporationo of the - biphenyl (TPD:Tg=95 degree 0) was carried out to the thickness of 20nm 
by evaporation-rate 0.1 nm/sec, and the hole transporting bed was formed 

[0098] furthermore, having maintained reduced pressure — N, N. N', and N' - tetrakis (m-biphenyl) -1 and 
1' — the - biphenyl -4 and 4* — the vacuum evaporationo of - diamine (TPD). tris (8-quinolinolato) 
aluminum (Alq3). and the rubrene was carried out to the thickness of 40nm as whole evaporation-rate 0.2 



- nm/sec, and they were made into the luminous layer The 5 volume % dope of rubrene was done to TPD:Alq 
3 = 1:1 (weight ratio) and this mixture. 

[0099] Furthermore, vacuum evaporationo was carried out to the thickness of 40nm by having made tris 
(8-quinolinolato) aluminum (Alq3) into evaporation-rate 0.2 nm/sec. with reduced pressure maintained, and 
it considered as the electron-injection transporting bed. 

[0100] Subsequently, with reduced pressure maintained, the vacuum evaporationo of the AlLi (Li:7at%) was 
carried out to the thickness of Inm. and the vacuum evaporationo of the aluminum was continuously 
carried out to the thickness of 200nm, and it considered as the cathode of an electron-injection electrode 
and an auxiliary electrode. 

[0101] Glass closure was carried out at the last and the organic EL element was obtained. Moreover, as a 
comparison sample, the sample which does not heat-treat a hole pouring layer and a hole transporting bed 
was produced. 

[0102] Thus, ten samples of obtained organic EL-element samples were prepared, insulation resistance was 
measured between each dot of these samples, and about between lines, and the existence of a leak part 
was investigated. In addition, 200 M omega or less was considered as leak generating. Consequently, with 
this invention sample, two places and the leak incidence rate of the pixel which leak produced were 0.26% 
or less among 64x7x 10= 4480 pieces. On the other hand, with the comparison sample. 500 places and the 
leak incidence rate were 1 1% or more among 64x7x 10= 4480 pieces. 

[0103] In the <example 2> example 1. without forming MTDATA N, N'-diphenyl - It considers as a hole 
pouring transporting bed only using N, the N -m-tolyl -4, the 4'-diamino -1. and a 1 -biphenyl (TPD). - 
screw (m-methylphenyl)-N, N -diphenyl -1. the 1 -biphenyl -4, and a 4'-diamine are used, the element 
which heat-treated and Above N. and - diphenyl-N and N' — the -m-tolyl -4 and 4' — the - diamine -1 

and r - biphenyl — replacing with — N and N' screw [N-phenyl-N-4-tolyl (4-aminophenyl)] benzidine 

(ATP34) or rubrene is used, as the element which heat-treated, and a hole pouring transporting bed-cum-a 
luminous layer — N and N' - diphenyl-N and N' : — When the element which heat-treated this was 
produced and it was similarly estimated as the example 1, it turns out like an example 1 that generating of 
leak can be suppressed. 
[0104] 

[Effect of the Invention] As mentioned above, according to this invention, inter-electrode partial short- 
circuit or an approximation short state can be prevented, and the good organic EL element of the yield can 
be realized by the high definition which incorrect luminescence by generating of a leakage current and 
display nonuniformity do not produce. 



[Translation done.] 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section showing the basic composition of the organic EL element of this 
invention. 

[Drawing 2] It is the outline cross section having shown the relation of the organic layer and dust which 

were formed on the hole pouring electrode of the organic EL element of this invention. 

[Drawing 3] It is the outline cross section having shown the relation of the organic layer and dust which 

were formed on the hole pouring electrode of the conventional organic EL element. 

[Drawing 4] It is the outline cross section having shown the relation of the organic layer and dust which 

were formed on the hole pouring electrode of the conventional organic EL element. 

[Description of Notations] 

21 Substrate 

22 Hole Pouring Electrode 

23 Organic Hole Pouring Layer 

24 Inorganic Insulation Hole Transporting Bed 

25 Luminous Layer 

26 Electron-Injection Transporting Bed 

27 Cathode (Electron-Injection Electrode) 
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